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1 

HjoCpeiC HH C OTHOCHTCa k McnjuiooftpaOoTKe, 
npoflnt3sa«Ho una o6p*6oncx oTmepcmft b Tpy- 
6ax n moot frm xcnonwosaBo npx oxoina- 
tenutoi oopBfionce nmiJuwpB^cacHX onepenril 
tpyO una nmpo-ixReaMo- a npfismraux nett- 
jiea motoaom fle4>opMimtoHHorc npoxmmmM 

GxOpHOBtXX*). 

IbBBCitH wtcrpyMeHT una paMBix Tpy5, co- 
flapxutndl cryneiwaTyw oopaaicy c iianpecc©- 

B*HKMMX KB KM A£$OpMHpyWAKMX KCWttOTMH. 

m ocx onpBBics BunoimcBB nxAXMApinwcxa* 
ptcronca, * croacax onptBKX - paflmnwue 

OWpCTlU, KB TOfMVX KOJWA - pBJDUnBRU6 

nsw, cootaaiotaxcca c otbcpctiwmh ooptBKR* 
HncTpyMCKT chsGxch ascreMoft nonrm paCcweft 
xwococm b o6pa30BaHHMC otbcpcthjcmx a naaa- ; 

MX KBMUTM (1]. 

PiaZtCnXTCJTBHOH CM&3KOH MC^y nOBCpXHOCT^K) 

Tpyou x pa6cnMMX kohbusmm npx paobre yro 
ro HRCTpyMCHTa jrenxeTcx iuoobom cnoft, 06- 
pBsyxxoKHca b pe3>7TvraTe Rarpeea pa6oieH 
xxakocth b nonocTM HHcrpyMCKTa no TCMne- 
parypu napoo6paK>B«mii ? oh pa6oTaer xom>KO 
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ino npcnBBpatcjttHO HarpcioMy ao TeMncpatypw 
ropxwo nc^wpMHpOBaHxa Metanna TpyCfcu 

HeoocnncoftU woro HHcrpyMCHTB ranaeica 
xo t <m> Ana oobjotobkii k paoore oh xpcoy- 
ct stpaxBKX pB&wex xchakoctmo bojiocth h 
npcffBapHTCJibHoA paaxww 3axoA»oro kohab 
Tpyffei* Ha BMxoae 10 tpyow nocnc oicoma- 
kmjc npomecca pasAaiR HHcrpyMCHT HarpcBaeica 
AO TCMnepaTypM Bume napoo6pa30Baiow pa6o- 

<*ft XCHAKOCTH, TTO BbOMBaCT OnpeflCJieHHUC 

HeyooOcTBa npx 3KcnnyiTsuHR- Tothoct* o6pa- 

COTXH OTBCpCTKH TaJCHM HHCTpyMCHTOM HCBbH 
OOKBJI. 

UeilB BOOCpCTCKJU - IIOBMllICHHC KSICCTBa 

o6pa6oTKH* 

nOCTBBilCHHaJI UCm> AOCTHXaCTCa TCM, <TTO H> 
BCCTHKH HHCTpyMCHT, COACp«IHHH nOJiyW OH- 

paBKy c HacajKCHHWMX Ha Hee nc<t>opMHpyiO" 

UOtMH 3JWMCHTBMH. B CTCHKaX KOTOpOH BMOOrt- 
HCHN pBAHaJfbHMC OTBCpCTTW, B H3 TOpiWX 

Ae4>opMHpyiouiHx 3nc mchtob, o6pamcHHMX oioth 
k ApyroMy. - panHanbHMe na3bi, a taxmc ho» 
ToqHjnc peGo^H xchakocth an* nonaw cc b 
o6pa3oaaHHwc orBepcrwiMH h naiaMM Kananw, 
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CHa6*eH CMOMTHpoBainrwM b paciowe onpae- 

KM C BOSMOttHOCTbK) OCCBOrO ncpeMCUKHH* HO 

jtwm unoKOM c nopuiHCM, Ka napyxnoH no- 
BcpxHociM KOToporc BbinonHCMa KOjibucBaH npo- 
Towa, coeiWHCHHaJi c nonocTbio nnova h c 5 

OAHHM H3 pajWanbHMX OTBCpCTHM onpaBKH, a 

nonocTb urroKa cocxumcHa c rctootikom pa6o 

qCM HOIAKOCTH, B K3MCCTBC KOTODOH HCnOJlbSO- 

•Bana cMasbiBarautaji aowKOCib, 

ila qcprcKc noKa^H o6uikm bhjx npciuiarae- 10 

MOrO HH CTpyMC HT3 , pa3DC3. 

Hhctpymcht cojxepxcHT KopnyoonpaBKy 1, no 
och onpaBKH BbmaiHCHO iouihhjiph^cckoc ot- 

BCpCTRC C pS3MClUCHHbIM B HCM nOOBHttHblM 

3JTC MCHTOM - nOJIUM IUTOK0M 2 C HOpUlHeM, 15 

BbmojmeitHbtM 3aoxmo co uttokom. Ha nopu> 
nc BbmoniieHa Kom»ueBafl npoiowa e $ cochm- 
iteimaa c nojiocTWo z nnoKa. B cTeracax on- 
paBKH npcflycMOTpeHW pajmanbiibie OTBcpcnw 
a ruin normooa cMa30«TH0H khakocth k nasaM M 
6 iia TOpoax nc4>opMHpyiomHX djicmchtob 3* 
LItok, ycranoBnemibnt c B03Mo»oiocibio bo> 
Bpamo-nocrynaTcnbHoro jpiwcchhh b nonocm 
onpaBKH oTHOcmcnbHO pajwamnbrx OTBepcTKM 
b crejncax, npcncnoBatcnbHo pacnpencnncT no- ^ 

TOK CM330HH0H XCHXOCOCTH K 30H3M 06pa60TKB* 

Pa6o<me ancMemu 3 c yBcmraroaioinHMHCH 
k Bbixony jnraMCTpaMH nocaacera>t Ha uhjihha- 
pwecKyio *QCTb onpaBKH, iuiothoc npHXcamc 
npyr k npyry paoowx dhcmchtob r ynepacaHHe^ 
mx b TaxoM cocTOftHHH o6ecnemBaeTCfl raJbcoH 
4, HaBinrotBaromeHoi Ha nepejonoio «ncrb on- 
paBKH* 

PaobTy HHcrpyMCHTa mokho npocncnjm* na 

npHMCpC OOpaOOTKH OTBCpcnW AJiaMCTpOM 

70*°^mm npH npoTHniBaHHH 3aroT0BKH w tpy* 5 
6bi c njoMcrpoM otbcocthji 67 mm h to/bub- 

H0H CTCHKH 10,5 MM, MaTCpRBJI - HHpKOHJtft- 

HHo6HCBbiH eiutaB MapxH 3—125. 

06pa6oTKa npoH3Bomrrcji Ha BepnacanbHOM 
npcccc MozicnH IT-6330 c youmeM 100 tc 40 

HllCTpyMCHT 3aKDCnJWCTCH B BCpXHCH Tpawp- 

cc npecca, otbcdcihc b rpy6c paanam na 
pa3Mep 70*°' ,1 $cm c HaoopoM pafcrax 3JICMch- 

TOB X. HapyJKHMMH flHAMGTpaMH COOTBCTCTBCHHO! 

67.50; 68.75,7035; 70,55; 70,06 + 70,08 mm. 43 
flpH oopaooTxe HapywflJH nnaMCTp Tpy6w yBc- 
jnrmBaeTCX no 90 mm, ynpynw ycajoca coctaB- 
jwct 0,47 - 0,52 mm, Bcmroma ynporoeHHO- 



ro cjio« - 1000 1100 mkm. FlpH ABH*e- 

HMH HHCTpyMCHTa BMH3 npH nOAXOflC K BtpX- 

HeMy TOpuy saroioBKH 5 b uitok nocTynaci 
CMa30«nan swxucocTb (Macno mmycrpHajibHoe 
20-30), Koropan HanpaBnHCTOi wpc3 paxmanbr 
Hbie OTBcpcnw b onpaBKC k pajwajibHMM na- 
3aM Ha topuax ncpBoro fle<J)opMHpyiouicro 
3neMeHTa« Flpn nocncflyiotueM abhhcchmh HHcrpy- 

MCHTa BHH3, UJTOK nep€MClUaCTCH BBCpX H 

nooicAOBaTWibHo pacnpjncniiCT cMasowyw »owr 

KOCTb K AC(jK)pMHpyi0mHM 3JieMCHTaM« IlpH 06- 
paTHOM XOflC HHCTpyMCHTa 1UTOK B03BpaiuacTc* 

b imxHce HcxonHoe nonoKcmie, aeianb H3Bnc^ 
KacTc» H3 onopHoro ciaKana h uhkji noBTopa- 

CTC«. 

3KOHOMHHCCKHHT 3<M)CKT OT HCnonb30BaHHJI 

npcftnaracMoro HHCTpyMCHra npH H3roTOBJicHHH 
komtuickt8 fleTaJiefi na annapai cocTaBmiCT 
50 Tbic py6. 3a ctct yMCHbiucHHH npnnycxoB 
npn oKomaTCJTbHOH ofipaoonce h 3aMeHbi one- 

paOKH paCTOTKH OTBCDCnW Ha flC<()OpMaUHOH- 
HOC n pOTftrHB aHHC 6C3 CHHTHH MeiZMl*. 



OopMyna h3o6pctchhh 

MHcrpyMCHT una xonomoH passavi Tpy6, coflep- 
)icamRj| nonyio onpaBKy c HacaxcHHbiMH na hcc ack 

4>OpMHpyTOmHMH 3/lCMCHTaMH, B CTCHKIX KOTO- 
pOH BboionHCHbi pajoanbHwe OTBepcnu, a na 
Topuax n^4^P MR Py f0tunJC 3HCMCHTOB, oCpaweH- 
hmx ozom k npyroMy - pajnunbHwe na3bi 9 a 

TBXJKC HCTOTOOC paOCWft XHOKOCTH /UW OOA8- 

qn ee b o6pa30BaHHbie otbcdctiwmh h naaaMH 
xaHajibi, oinHianmHiToi tcm, 
tto, c uenbio noBbiutcHWi K8iccTBa o6pa6oTKH, 

OH CHa6*CCH CM OHTH pOB a HJfbl M B nOJIOCTH On- 
paBKH C BO3M0XHOCni0 OCCBOTO nepCMClUCHJW 

noiiMM uttokom c nopuiHCM, Ka HapyiKHOM no- 
BcpxHocTH KOToporo BunonHCHa KonbucBaji npo- 

TO*DCa, COCOTHCHH2W C nOHOCTblO UITOK 3 H C 
OfDfHM R3 pajOtaJIbKbDC OTBCpCTHH, a nOHOCTb 

urroKa cocAHHCHa c hctowhkom pa6o<ieH jkha- 

KOCTH, B KaiCCTBC KOTODOH HOI0nb30BaHa CM3- 

3braa»maji hchakoctk 

HCTOWHKH HH(|>OpMaUHH, 

npHHjnrbte bo bhhm3khc npn 3KcnepTH3e 
1. Abtopckoc cBHAdenbCTBo CCCP 614862, 
kji* B 21. 0 4lA)2, 13.U.76 (npoTOTMn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



. 2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0. 1 20 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 \im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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